Portal vein thrombosis is a rare, aggressive and life-threatening complication of liver cirrhosis (LC). Eltrombopag is effective for the treatment of chronic hepatitis with thrombocytopenia, and portal vein thrombosis at this time has rarely been reported. We describe the case of a 78-year-old woman who suffered from LC due to hepatitis C viral infection. The patient developed immune thrombocytopenic purpura (ITP) that was diagnosed on the basis of nasal bleeding, progressive severe thrombocytopenia, elevation of platelet-associated IgG (PAIgG), no response to the transfusion of platelets and no abnormal findings on bone marrow biopsy. Although we first administered prednisolone (0.5 mg/kg/day), there was no recovery of platelet function and the nasal bleeding persisted. Subsequently, we administered eltrombopag for refractory ITP at a dose of 12.5 mg/day, and the thrombocytopenia gradually improved. Fifty-four days after the start of eltrombopag therapy, she developed portal vein thrombosis. Eltrombopag was stopped immediately, and antithrombin III was administered for prophylaxis against further portal vein thrombosis. Despite these treatments, there were subsequent deep vein and pulmonary artery thromboses. We then administered heparin for recanalization of the thrombi. One month after the initiation of heparin, there was recanalization as well as improvements of the portal vein, deep vein and pulmonary artery thromboses. There was no further thrombosis progression after switching from heparin to warfarin therapy. Our case suggests that eltrombopag may increase the risk of portal vein thrombosis ; therefore, this drug must be used carefully in the treatment of ITP in patients with LC due to hepatitis C viral infection. 〔J Clin Exp Hematop 53(2) : 151-155, 2013〕 
INTRODUCTION
Liver cirrhosis (LC) is the final stage of any chronic liver disease and is accompanied by thrombocytopenia due to portal hypertension, hypersplenism, decreased thrombopoietin production, and virus-induced bone marrow suppression. 1, 2 Among the etiologies of chronic liver disease, hepatitis C virus (HCV) infection was reported to be associated with an elevated risk of immune thrombocytopenia purpura (ITP) (hazard ratio, 1.8 ; 95% confidence interval, 1.4-2.3), and HCV infection may play a role in the etiology of ITP. 3 Eltrombopag is a newly developed, non-peptide agent that stimulates thrombopoietic receptors and is effective in patients with ITP. [4] [5] [6] [7] [8] Recently, the indications for eltrombopag have been expanded to include the treatment of ITP in patients with chronic hepatitis and thrombocytopenia. 2 Recent studies have shown that there is a risk of thrombosis, such as deep vein and pulmonary thromboses, with the administration of eltrombopag for ITP. [4] [5] [6] [7] [8] Furthermore, portal vein thrombosis is a rare but life-threatening complication that can develop when eltrombopag is used to treat chronic liver disease with thrombocytopenia. 2, 9, 10 Here, we report a case of portal vein thrombosis that developed during the treatment of ITP with eltrombopag in a patient who had LC due to HCV infection.
CASE REPORT
A 78-year-old woman presenting with nasal bleeding was referred to a regional hospital on May 31, 2011. She was medicated and followed up for LC due to HCV infection in April 2006. On admission, the patient was normotensive (102/64 mmHg) with a heart rate of 66 beats/min. Physical examination revealed petechiae on the extremities and 2 finger breadths of splenomegaly.
Laboratory findings showed a hemoglobin concentration of 11.8 g/dL, a platelet count of 1 × 10 9 /L and a white blood cell count of 2.24 × 10 9 /L with 55% neutrophils, 36% lymphocytes and 9% monocytes. Total serum bilirubin and lactate dehydrogenase levels increased to 2.90 mg/dL and 329 IU/L, respectively. IgG, IgA and IgM were 2, 257 mg/dL, 138 mg/dL and 707 mg/dL, respectively. Serological markers related to ITP such as antinuclear antibody and plateletassociated IgG were elevated to 80 and 3,740 IU/mL, respectively. Serological markers related to primary biliary cirrhosis, such as antimitochondrial antibodies, were within the normal range. A bone marrow biopsy was obtained and histology revealed hypocellular bone marrow with no other abnormalities. Considering all of these findings together, we made a diagnosis of LC with ITP due to HCV infection.
Although we first administered prednisolone at a dose of 0.5 mg/kg due to the patient's age, hyperglycemia, and the negative findings of Helicobacter pylori infection, there was no recovery of platelet function and the nasal bleeding persisted. In this setting, according to the treatment guidelines of ITP, 11 high-dose d-globulin (IVIG) was recommended. However, we did not administer IVIG because of the patient's age and chronic heart failure. Therefore, we subsequently administered eltrombopag for refractory ITP at a dose of 12.5 mg/day, and the thrombocytopenia gradually improved. According to the therapeutic guidelines for the administration of eltrombopag, the dose should be adjusted based on the platelet count. In our case, the 12.5 mg dose was administered every other day when the platelet count was > 100 × 10 9 /L. After recovery of the platelet count, the value of plateletassociated IgG was not measured. Forty-four days after this treatment regimen, the patient presented with stage 2 hepatic encephalopathy that included lethargy, moderate confusion and an elevated blood NH3 level. The hepatic encephalopathy resolved with the administration of branched-chain amino acids and lactulose. Fifty-four days later, fibrin degradation products (FDP) gradually increased, and abdominal ultrasound indicated the presence of portal vein thrombosis. Abdominal enhanced computed tomography (CT) was performed and confirmed portal vein thrombosis (Fig. 1a & 1b) . The CT also showed swelling of the ascending colon. Antigen and protein S activity were within normal ranges. Antigen and protein C activity were slightly decreased to 40% and 44%, respectively. We immediately terminated the eltrombopag therapy (Fig. 2) and then administered antithrombin AT (ATIII) for prophylaxis against further development of portal vein thrombosis. After the discontinuation of eltrombopag, we tapered the prednisolone and then continued to administer it at a dose of 5 mg/day for the maintenance of ITP because the effect of eltrombopag only continues for short periods. Despite ATIII treatment and the withdrawal of eltrombopag, deep vein and pulmonary artery thromboses subsequently occurred. Therefore, we administered heparin to promote recanalization of the thrombi. After the initiation of heparin therapy, the serological findings of liver dysfunction and coagulation markers of FDP gradually improved. One month after the initiation of heparin, there were recanalization and resolution of the portal vein, deep vein and pulmonary artery thromboses (Fig. 1c & 1d) . Consequently, heparin was discontinued and warfarin was initiated with no further progression of the thrombosis.
Fig. 2.
Clinical course of the present patient. The patient suffered from liver cirrhosis due to hepatitis C viral infection. She developed immune thrombocytopenic purpura (ITP). Although we first administered prednisolone (0.5 mg/kg/day), there was no recovery of platelets. Subsequently, we administered eltrombopag for refractory ITP at a dose of 12.5 mg/day, and the thrombocytopenia gradually improved. Fifty-four days after the start of eltrombopag therapy, she developed portal vein thrombosis. Eltrombopag was stopped immediately, and antithrombin III was administered. Despite these treatments, there was subsequent deep vein and pulmonary artery thromboses. We then administered heparin. One month after the initiation of heparin, there was recanalization as well as improvement of the portal vein, deep vein and pulmonary artery thromboses. Plt, platelet ; ATIII, antithrombin, DVT, deep vein thrombosis
DISCUSSION
Portal vein thrombosis is one of the lethal complications of chronic liver disease.
1,2,9,10 In contrast to previous reports of thrombotic complications such as deep vein thrombosis and pulmonary artery thromboembolism during the administration of eltrombopag for ITP, [4] [5] [6] [7] [8] portal vein thrombosis during eltrombopag therapy for ITP in patients with chronic liver disease is a rare but potentially lethal complication. 2, 9, 10 Since portal vein thrombosis is rare during the administration of thrombopoietic receptor stimulators (< 5 cases reported), the clinical features, treatment and prognosis of this condition are not clear. 1, 9, 10 McHutchison et al. reported that eltrombopag may be effective for thrombocytopenia in patients with LC associated with HCV infection in a phase III trial. 2 Thrombotic complications were not observed in the 74 patients in that trial. 2 Komori et al. reported that one patient with LC developed portal vein thrombosis during treatment with eltrombopag. 9 Dultx et al. reported portal vein thrombosis as a complication of romiplostim treatment in a cirrhotic patient with HCV-associated ITP. 10 In both of these cases, thrombopoietic receptor stimulation with eltrombopag or romiplostim was terminated immediately. 9, 10 Subsequently, anticoagulant treatment with heparin or warfarin was initiated, and the portal vein thrombosis improved in both cases. 9, 10 In our case, portal vein, deep vein and pulmonary artery thromboses developed during the administration of eltrombopag for ITP in LC. When portal vein thrombosis was diagnosed in our case, eltrombopag therapy was stopped immediately. Since deep vein and pulmonary thromboses developed subsequently, we initiated ATIII, heparin and warfarin therapy based on liver function, and this led to resolution of the thrombosis. Our case strongly suggested that the treatment of ITP with eltrombopag in a patient with LC may result in lethal systemic thrombosis and require immediate anticoagulant treatment. Consequently, eltrombopag may increase the risk of portal vein thrombosis ; therefore, this drug must be used carefully in the treatment of ITP in patients with LC due to HCV infection.
The onset of portal vein thrombosis in our case may have been related to the administration of eltrombopag and the prothrombotic characteristics of ITP. The initial dose of eltrombopag was only 12.5 mg/day. According to the therapeutic guidelines for the administration of eltrombopag, 4-8 the dose should be adjusted based on the platelet count. Eltrombopag should be tapered when the platelet count is > 200 × 10 9 /L and terminated when the count is > 400 × 10 9 /L. [4] [5] [6] [7] [8] In our case, eltrombopag was tapered when the platelet count was > 100 × 10 9 /L. Although we started with a low dose of eltrombopag and adjusted the dose as the platelet count increased, this did not prevent the development of portal vein thrombosis. In the RAISE trial, Cheng et al. reported that thromboembolic events occurred in only about 2% [ 3/ 135 ; The RAISE study reported that three (2%) patients receiving eltrombopag (n = 135) had thromboembolic events compared with no patients on placebo (n = 62). Thus, it was 3/135 patients rather than 3/197 patients who had thromboembolic events.] of ITP patients treated with eltrombopag when the platelet count was in the target range (50-400 × 10 9 /L). 7 Therefore, in patients at increased risk of thrombosis, the dose of eltrombopag may need to be adjusted even when the platelet count is below the lower limit of normal (150 × 10 9 /L). Although the mechanism of thrombosis due to eltrombopag is not clear, increases in both platelet count and platelet activity may play a role.
An important feature of our case was that screening of FDP and the abdominal ultrasound were useful for detecting portal vein thrombosis before the patient presented with the clinical features of this condition. When the abdominal ultrasound suggested portal vein thrombosis, abdominal CT was used to make a definitive diagnosis.
Although we withdrew eltrombopag immediately when portal vein thrombosis was diagnosed, this did not prevent the progression of thrombosis. According to the guidelines for the treatment of portal vein thrombosis in non-cirrhotic patients, [11] [12] [13] [14] [15] the standard treatment is anticoagulation with agents such as ATIII and heparin for 3-6 months. [11] [12] [13] [14] [15] However, Garcia-Fuster et al. reported that 83% (14/17) of cirrhotic patients who were treated with anticoagulants for thromboembolism had progression of hemorrhage and many required blood transfusion. 12 Therefore, the administration of anticoagulants such as ATIII and heparin to LC patients with ITP is controversial because of the increased risk of bleeding. 12 In our case, the administration of ATIII and heparin led to recanalization and resolution of the portal vein, deep vein and pulmonary artery thromboses. A case-by-case approach is essential for the treatment of portal vein thrombosis in LC patients with ITP.
In conclusion, our case indicated that the treatment of ITP with eltrombopag in a patient with LC due to HCV infection may result in portal vein thrombosis. A randomized study with multiple patients and longer follow-up time will be necessary to establish the indication for eltrombopag in cirrhotic patients with ITP.
